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PORTABLE DRINKING WATER
PURIFICATION DEVICE

RELATED APPLICATIONS

The present non provisional application claims priority
from U.S. Provisional Application No. 61/105,387 filed on

Oct. 15, 2008, and U.S. Provisional Application No. 61/227,

428, both of which are hereby incorporated by reference 1n
their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to devices for filtering and
purilying water to make such water potable, and more par-
ticularly to a portable water filtering and purifying device that
can be used to quickly and simply destroy, neutralize or
remove very small contaminants and other disease causing,
clements from such water.

2. Description of Related Art

Contaminated drinking water 1s one of the world’s leading
causes of health problems. While poor quality drinking water
1s encountered on a daily basis by millions throughout the
world, and 1s particularly prevalent in less developed coun-
tries, ensuring the safety of a supply of water 1s also very
problematic 1n developed countries, as well as for soldiers,
hikers, international travelers and others. Certain well known
waterborne diseases are common 1n untreated water, caused
by microbial agents including protozoan parasites that cause
(ardiasis and Cyclosporasis, and Crytosporidium parvum,
viruses such as the hepatitis A and other viruses, and bacte-
rium such as . coli, salmonella tyvphi which causes Typhoid
tever, Vibrio cholerae, and shigella species. Symptoms
include fever and diarrhea, rashes, cramps, jaundice, liver
disease, and other serious diseases, and while 1n many cases
such ailments can be treated if attended to quickly, 11 not
treated can worsen and cause permanent serious conditions as
well as death, particularly in the young, elderly, and those
having previously compromised immune systems.

In addition to untreated water, treated water supplies may
also contain contaminants. While most cities and large towns
in developed countries have large piped water systems that
continually transport relatively high quality treated water to
users, such tap water 1s only safe to drink i1 1t has been fully
treated and disinfected, and 11 the water system 1s well oper-
ated and maintained. Bottled-water 1s also increasingly popu-
lar, and although usually presumed to be sate by most users,
may also be contaminated not only by microbial hazards such
as those mentioned above but also by any number of chemical
and physical hazards. Possible chemical hazards include lead,
arsenic and benzene, while physical hazards include glass
chips and metal fragments.

Numerous portable devices for filtering and purifying
water 1n an attempt to render potable a water supply originat-
ing from untreated sources such as lakes and streams, or
improperly maintained piped water supplies, and other
sources are found 1n the prior art. For example, known are
straw-type devices wherein the user places his or her mouth
over one end of an elongated casing, and with the other end
dangling 1n a water supply the user will suck inwardly 1n the
same manner as with a conventional straw to cause water to
pass 1nto the device and move across one or more filters. A
practical problem with such prior art suction filtering and
purifying devices 1s that there 1s a practical limit to how small
the pores 1n the filter elements, measured 1n microns and
which pore size determines what size particles can pass
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through the filter, can be made. Although while of course the
smaller the pore size of a filter, the more microbial and other
contaminants will be removed from a solution upon being
passed through the filter, with conventional straw filter
devices the pore size of the filter cannot be made too small
because 1t would become too difficult for users to draw water
through the filter merely by exerting a manual sucking force.
On the other hand, the pore sizes used with prior art manual
straw type filter devices are too large to filter out many harm-
ful contaminants, so that such prior art straws are not very
clifective. For example, while a maximum pore size of 4.0
microns will filter out Giardia cysts, a maximum pore size of
0.2 microns 1s required to filter out all bacteria, which gener-
ally have a size of between 0.2 and 10 microns. Many viruses,
although typically ranging 1n size from 0.0004 to 0.1 microns
which 1s too small to be filtered out by most filters, will attach
themselves to a larger host bacteria and thus can be removed
by removing the larger host bacteria. Another problem
encountered with water filters in general 1s that the smaller the
pore size of the filter, the more quickly 1t will become clogged
and rendered 1netiective, so that filters with smaller pore sizes
must be cleaned or changed more often than filters having
larger pore sizes. As a result, such filters must be replaced
continually with a new, clean filter, since even 1f the filter 1s
sterilized by dipping 1t 1n a bleach solution or the like to kill
harmiul parasites and the like, the contaminants although
rendered no longer harmtul 11 ingested nevertheless remain in
the filter. Clogging filters 1s particularly problematic in less
wealthy countries wherein even a portable filter device could
be distributed to every member of the public, whereby every-
one having a {filtering device can obtain clean and potable
water as long as the filter 1s new, but once the filter 1s clogged
if a replacement filter 1s not available, or 1s too expensive, both
of which situations are likely, the filter device will be rendered
essentially useless.

Still another problem with known portable straw-type
water filters 1s that the water cannot be 1solated and treated
with specific disinfecting agents for the contact time required
by such agent to completely neutralize a contaminant. For
example, a disinfectant such as 10dine or chlorine must be
mixed and 1n contact with the water for up to several minutes,
which could not be accomplished with known portable water
filtering devices. Others types of filtering and puritying
devices are known, but they are bulky and inconvenient to
carry and operate and thus are not truly portable. The present
inventors have recognized the numerous problems associated
with existing portable water filtering devices, and as a result
ol a significant amount of experimentation have now devel-
oped a portable water filtering and purnitying device that can
be carried easily in a backpack, bag, shoulder strap, or 1n a
clothing pocket, and that removes almost all contaminants
from an untreated water supply. With the present inventors’
device, the water 1s first passed through a pre-filter which
removes an unusually large number of contaminants before
the water even enters the device. A pumping action 1s used to
create a negative pressure 1n a first chamber, which pressure
draws the contaminated water through the pre-filter, thus
allowing the pre-filter to have a much smaller pore size and
capture a greater number of contaminants than would other-
wise be possible. Another umique feature 1s that a disinfecting
agent such as chlorine may be placed 1n the pre-filter, which
acts as a disinfecting chamber, so that the water 1s also disin-
tected once belore entering the filter device. The water 1s then
passed 1nto a first chamber, where the water 1s again 1solated
and can be further subjected to any desired disinfecting or
treatment agent for as long as needed. Then, the treated water
supply 1s forced by a positive pressure out of the holding
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chamber 1nto another chamber where 1t 1s further filtered and
made potable. In a preferred embodiment, the water 1s mixed
with a disinfecting agent 1n the pre-filter stage, a further
treatment may be provided in the first chamber, and then the
water 1s forced into the second chamber where 1t 1s passed
over an activated carbon bed, and then through a nano-filter to

provide complete purification. In the second chamber, a con-
tainment area 1n which micronutrients can be added to the
water supply may be provided. In addition, the device can be
used to clean and unclog the pre-filter by reverse flushing
water through the pre-filter so that the device 1s quickly ready
for re-use, thereby making the pre-filter reusable and extend-
ing 1ts life more or less indefinitely. Other improvements
include the provision of a combination filter cover and drink-
ing cup, and treatment of the pre-filter with a nano silver
coating to provide even greater protection against bacteria
and viruses prior to entering the device. The present mven-
tors’ filter device thus have developed a portable water filter
device that either removes or renders harmless virtually all
contaminants present 1n a water supply.

OBJECTS OF THE INVENTION

It 1s therefore a primary object of the present mnvention to
provide a portable water filtering and purifying device to
cnable a supply of potable water to be obtained from a con-
taminated water supply.

It 1s a further object of the present invention to provide a
water filtering and purifying device that can be used to pass
water through filters having a very small pore size 1n order to
remove a maximum number of contaminants from the water.

It 1s a further object of the present invention to provide a
water filtering and purnifying device in which a water supply
can be completely 1solated in the device and treated with one
or more disinfecting agents for a required time period to fully
neutralize and/or destroy contaminants.

It 1s a still further object of the present invention to provide
a water filtering and puriiying device wherein the water 1s first
passed through a pre-filter by a negative pressure to remove a
large percentage of contaminants, into a holding chamber for
1solated treatment, and then into another chamber by a posi-
tive pressure force where the water 1s passed through at least
one additional filter or treatment agent and made potable.

It 1s a still further object of the present invention to provide
a portable water purilying device comprised of an outer
chamber and an 1nner chamber that 1s slidable within said
outer chamber, whereby by a pumping action, water 1s {irst
drawn 1nto said outer chamber where 1t can be treated and
then 1s forced into said inner chamber where it 1s passed or
physically forced across a filter and purified and then passed
out of the inner chamber through a mouth piece.

It 1s a further object of the present invention to provide a
mechanical forced pumping apparatus which can be carried
in a person’s pocket or other gear like a large pencil or pen or
other small container.

It 1s a further object of the present invention to provide a
water filtering device 1n accordance with the above objects
wherein 1n addition a clogged water filter can be cleaned of
debris by pumping water through said filter in a reverse direc-
tion.

It 1s a still further object of the invention to enable the
mouthpiece section of the water purification device of the
present invention to be fitted into the neck of a cup for holding,
potable water obtained through use of said device, and which
cup device also serves as a cover for the pre-filter when the
device 1s not 1n use.
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It 1s a still further object of the invention to provide a water
purification device of aportable type wherein the water can be

pre-filtered by a filter having a very small pore size before
entering the device, which pre-filter may treated with a nano
silver layer to destroy or neutralize a greater number of bac-
teria and viruses in the water betfore the water has even passed
into said device, and whereby the water 1s further passed
through both a disinfecting agent and an activated carbon bed
to provide complete purification.

It 1s a still further object of the mvention to provide a
portable water filtering device wherein a disinfecting agent 1s
provided in the pre-filter whereby the pre-filter acts as a
separate holding chamber 1n which the water may be 1solated
and treated with such disinfecting agent.

It 1s a still further object of the invention to provide a
portable water filtering device wherein the supply of water 1s
passed through a final nano-filtering stage.

It 1s a still further object of the invention to provide a
portable water purification device wherein the water 1s disin-
fected and purified and 1n addition a containment area 1n
which micronutrients can be added to the potable water 1s also
provided.

Still other objects and advantages of the invention will
become clear upon review of the following detailed descrip-
tion in conjunction with the appended drawings.

SUMMARY OF THE INVENTION

A portable device for filtering and puriiying water to render
such water potable for drinking 1s disclosed, comprising a
manual pump device having a first chamber and a second
chamber which 1s telescopingly slidable within the first
chamber. A pre-filter through which contaminated water must
pass before entering the first chamber 1s secured over the
entrance to the first chamber. A disinfecting agent is prefer-
ably provided 1n a cavity in the pre-filter, thus both filtering
and treating the water supply prior to entering the pump
device. Once 1n the first chamber, the water 1s completely
isolated and can be kept in such chamber for as long as
necessary to be treated with a desired disinfecting agent, or
alternatively treated as desired. After treatment 1n the first
chamber, the water 1s next passed into the second chamber
where 1t 1s further filtered and made potable, passing over an
activated carbon bed and through a nano-filter apparatus. A
protective cover preferably forming a container 1s provided
over the outer surface of the pre-filter, which cover 1s also
securable over the mouthpiece end of the device to collect
filtered water. In use, with the pre-filter immersed 1n a water
supply, the inner chamber 1s slid upwardly out of the holding
chamber, creating a negative pressure in the first chamber
which draws water through the pre-filter into such first cham-
ber. The negative pressure allows the pre-filter to have a much
smaller pore size than 1s possible with a conventional straw-
type water filtering device. Then, the water 1s forced 1nto the
second chamber by a positive pressure created when the sec-
ond chamber 1s slid back into the first chamber. The pre-filter,
container, mouthpiece, and other parts of the device can be
turther treated with a nano silver coating, which destroys or
neutralizes up to 98.6% of bacteria coming into contact with
the coating. The pre-filter 1s also detachable from the end of
the holding chamber and can be attached over the mouthpiece
end of the inner chamber so that the filter device can be used
to pass clean water through the pre-filter in a reverse direc-
tion, tlushing accumulated contaminants and other debris
from the filter, and extending the life of the pre-filter. A
removable containment area in the inner chamber may also
provided for adding micronutrients to the purified water prior
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to drinking. Additional chambers may be added to the device
as required to treat particularly dirty water or water having
special filter needs.

BRIEF DESCRIPTION OF THE DRAWINGS 5

FIG. 1 1s a side view of the water filtering and purifying
device of the present invention.

FIG. 2 1s a cross-sectional view of the water filtering and
purifying device of the present invention taken along line A-A 10
in FIG. 1.

FIG. 3 1s a partially exploded 1sometric view ol water
filtering and puniying device of the present invention.

FIG. 4 illustrates the device i a position to dispense
potable water into the container provided with the mvention. 15
FIG. 5 1s a top 1sometric view of the water filtering and

purifying device of the invention.

FIG. 6 1s a closeup view of the mouthpiece section of the
device of the mnvention.

FI1G. 7 1s a perspective view of the separable containment 20
device provided with the device of the present invention.

FIG. 8 1s a perspective view of the containment device
shown 1n FIG. 7 having a filtering disc therein.

FIG. 9 15 an exploded view of another embodiment of the
present invention. 25
FIG. 10 illustrates another embodiment of the present

invention 1n a contracted configuration.

FI1G. 11 1llustrates the embodiment of the present invention

shown 1n FIG. 10 1n an expanded configuration.
30

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The following detailed description 1s of the best mode or
modes of the invention presently contemplated. Such descrip- 35
tion 1s not intended to be understood 1n a limiting sense, but to
be an example of the invention presented solely for illustra-
tion thereol, and by reference to which in connection with the
tollowing description and the accompanying drawings one
skilled 1n the art may be advised of the advantages and con- 40
struction of the mvention.

The present invention 1s directed to a portable water disin-
fecting and purifying device capable of 1solating an amount of
water 1n a cavity in the pre-filter prior to entering into the
device or 1n a first holding chamber where the water 1s treated 45
with the appropnate disinfectant, and then 1s passed nto a
second chamber where it 1s further filtered and dispensed for
drinking or any other desired activity. The second or 1nner
chamber 1s telescoping with respect to the first holding or
outer chamber, and with the distal end of the first holding 50
chamber having a pre-filter attached being held 1n a supply of
contaminated water, the second or inner chamber 1s moved
outwardly of the first holding chamber, creating a negative
pressure in the first holding chamber and drawing a volume of
such water through the pre-filter and eventually through a 55
one-way check valve into the first holding chamber. The
water can be maintained in the pre-filter or first holding cham-
ber for a desired time period to allow a disinfecting agent or
agents to treat the water. Then, the inner chamber 1s moved
telescopingly back into the first holding or outer chamber, 60
which creates a positive pressure 1n the first chamber and
causes the water to be forced through a one-way valve adja-
cent the lower end of the inner chamber and 1nto such mnner
chamber. Once in the inner chamber, the water may be further
treated by passing through a filter or filters, mixing with 65
another disinfecting agent or otherwise being made potable.
Preferably, the water 1s passed through at least one nano-filter.

6

By providing a filtering device that utilizes a pumping action,
a significantly greater pressure and force 1s created which
allows the device to be used to draw water through filters
having much smaller pore sizes than i1s possible with any
other known straw type water filtering devices, and 1n addi-
tion a separate holding chamber 1n which a disinfecting agent
1s applied to the water 1s provided. The present embodiment
includes numerous additional improvements over prior art
portable straw type devices. The present device includes a
removable protective cover which 1n a storage arrangement 1s
fitted over the pre-filter, but which can also be fitted over the
mouthpiece on the opposite end of the device and can serve as
a cup for capturing and storing or drinking the filtered water.
In another improvement, the pre-filter and mouthpiece are
detachable from the device and the pre-filter can be secured
over the upper end of the inner chamber and clean water
drawn through the device and across the pre-filter in a reverse
direction, thereby solving the problem of clogged filters that
1s common 1n prior art devices. It has also been discovered
quite unexpectedly that the pre-filter as well as other compo-
nents of the device can be treated or coated with a nano silver
solution which kills 98.6 percent of bacteria coming into
contact with the coating, and as applied to the pre-filter before
the contaminated water ever enters the device for further
treatment. In another improvement, 1t has also been discov-
ered that the protective cover/cup provided with the device
can be made of polycarbonate, and when 1njection molded
can be treated with the same nano silver solution, thereby
subjecting water placed 1n the cup to further treatment. The
device can also be used to deliver oral micronutrients such as
important vitamins, minerals, as well as vaccines to those
who consume the treated water supply. With these and other
improvements that are described herein, the present mnven-
tor’s portable water dispensing device represents a substan-
tial advance in the art and brings new hope to those who are
continually plagued by unclean and contaminated drinking
water supplies as well as a new means for administering
critical micronutrients to the undernourished and poor.
Reterence will now be made 1n detail to several preferred
implementations of the present invention as illustrated in the
accompanying drawings. Wherever possible, the same refer-
ence numbers will be used throughout the drawings and the
following description to refer to the same or like parts.
Referring now to FIGS. 1-3, there 1s shown a preferred
embodiment of the water puritying and filtering device 10 1n
accordance with the present invention. Device 10 1s com-
prised primarily of an elongated outer holding chamber 12, an
clongated inner chamber or receptacle 14 that s telescopingly
slidable within said holding chamber 12 1n an airtight manner,
a mouthpiece 24, a pre-filter 26 (see FIGS. 2-3), and a com-
bination protective covering and container 30. Holding cham-
ber 12 has a distal end 16 and a proximal end 18; similarly,
chamber 14 has an upper end 20 and a lower end 22. Holding
chamber 12 and telescoping inner chamber 14 are preferably
made of a thermoplastic polymer such as polypropylene and
have a tubular or cylindrical configuration; however, cham-
bers 12 and 14 could be made from other materials, and could
be provided 1n other shapes such as rectangular while still
falling within the scope and accomplishing the intended pur-
poses of the invention. In addition, the dimensions of the
chambers can be varied to accommodate a greater or lesser
volume of water in each of the chambers, although 1t 1s pri-
marily mtended that the device be portable and carried con-
veniently on one’s person 1n a duffel bag, shirt pocket or the
like. Mouthpiece 24, which will be described 1n greater detail
below, 1s connected to the upper end 20 of inner chamber 14,
while pre-filter 26 (see FIG. 2) 1s secured over the distal end
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16 of holding chamber 12. Protective cover 30 1s provided
over pre-lilter 26, which cover 30 as will also be explained
below serves as both as a cover and a container device for
collecting drinking water that has been filtered using device
12.

Pre-filter 26 1s attached to holding chamber 12 by sleeve
32, with threads 36 on the upper end of pre-filter 26 being
engaged with matching threads 38 on the sleeve 32. A central
bore or passageway 34 extends centrally through sleeve 32,
and the sleeve 1s connected to the distal end 16 of holding
chamber 12 by threads 40 which are engaged with matching
threads 42 on the outer surface of distal end 16. A one-way
check valve 80 1s mounted 1n central bore 34 of sleeve 32,
which check valve 80 allows aqueous solutions that are
passed through pre-filter 26 to flow into distal end 16 of
holding chamber 12 through passageway 34, but prevents
liquids from tlowing out of holding chamber 12 through distal
end 16 via passageway 34. Sleeve 32 also includes a collar
section 33 that surrounds the outer surface of the distal end 16
of holding chamber 12, ending at peripheral lip 35. As shown
in FI1G. 2, the inner surface of protective cover 30 frictionally
engages with the outer surface of sleeve 32 up to lip 35 when
the cover 30 1s placed over the lower end of holding chamber
12. Pre-filter 26 can be made of various porous substances
such as polyethylene or ceramic material, and has a pore size
that prevents particulate matter, sediment and like larger con-
taminants from entering holding chamber 12, which would
quickly clog the check valve 80, as well as smaller contami-
nants as will be explained in greater detail below. Spaces 44
are provided 1n passageway 34 1n which porous filters are
positioned to capture any particulate matter from inadvert-
ently passing through the one-way check valve 80, which
filters are positioned on each side of the check valve 80. In
practice, however, due to the amount of suction generated by
using device 10 1n the manner described below to draw water
through pre-filter 26 into holding chamber 12, pre-filter 26
may have a very small pore size such as thirty-five microns or
smaller and still allow water to be easily drawn through such
pre-filter into holding chamber 12, so that pre-filter 26 pre-
vents both large and small contaminants from entering hold-
ing chamber 12. Additional advantages and uses of pre-filter
26 are discussed below.

Threads 46 are situated on the outer surface of proximal
end 18 of holding chamber 12, which threads are engaged
with matching threads 50 on collar member 48, until the lower
edge of collar member 48 15 pressing against lip 52 on the
outer surface of holding chamber 12. Collar 48 has a central
orifice in which inner chamber 14 1s slidingly recerved, so that
such collar 48 in eflect secures mner chamber 14 1n a tele-
scoping relationship with respect to holding chamber 12.
Mouthpiece 24 1s threadably secured to the upper end 20 of
inner chamber 14 by threads 54 which engage with matching
threads 56 on the outer surface on the upper end 20 of cham-
ber 14. Mouthpiece 24 has an internal orifice 58 through
which disinfected and purified water 1s passed out of device
10 as will be explained below, and also includes a peripheral
lip sectional 60 which flares outwardly from the exterior
surface of the mouthpiece. Peripheral lip 60 facilitates
manual gripping of inner chamber 14 and telescopingly slid-
ing such chamber 14 in and out of holding chamber 12, and 1n
addition as shown 1n FIG. 4 the top surface 62 of lip 60 also
serves as a surface for supporting device 10 1n an upside down
position resting on the rim of protective cover 30 when such
cover 1s removed from the distal end 16 of holding chamber
12 and 1s used to collect the potable water as it exits through
mouthpiece 24. Another threaded area 64 1s provided on the
outer surface of mouthpiece 24, which threads recetve a cap
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member 90 that 1s securable over orifice 58 when device 10 1s
not 1n use to prevent dirt and other contaminants from enter-
ing device 10. Also, a space 66 1s positioned adjacent the
mouth of orifice 58 1n chamber 14, in which opening a porous
filter member 1s positioned to prevent filter material or the like
from escaping inner chamber 14 through the orifice.

The outer surface of lower end 22 of inner chamber 14 1s
also threaded to secure end plug 70 to such end of the mnner
chamber, which threads 68 are adapted to recerve matching
threads 72 on end plug 70. End plug 70 has a peripheral rim
section 74 having a notch 76 therein in which a sealing mem-
ber such as a rubber ring or gasket 1s positioned, which gasket
presses against the inner wall of holding chamber 12 and
provides an airtight seal between the inner and outer cham-
bers as the inner chamber 14 1s slidingly moved 1n and out of
holding chamber 12. Other arrangements known to those
skilled 1n the art for providing an airtight fit between outer
chamber 12 and mner chamber 14 may also be utilized. An
internal passageway 78 1s provided in plug 70, in which a
one-way check valve 81 1s secured and allows an aqueous
solution to tlow from holding chamber 12 1nto inner chamber
14 through passageway 78, but prevents the reverse flow of an
aqueous solution from 1nner chamber 14 1nto holding cham-
ber 12. Spaces 82 are also provided adjacent the mouth of
passageway 78 preferably on either side of check valve 81 in
which a porous filter 1s positioned to prevent any particulate
matter from 1nadvertently passing through the one way valve.

As mdicated above, contaminated water 1s forced to pass
through pre-filter 26 into holding chamber 12 by the negative
pressure created when inner chamber 14 1s slid telescopingly
out of holding chamber 12. Holding chamber 12 contains at
least one disinfectant agent, so that the water drawn into
holding chamber 12 1s 1solated and 1n contact with said dis-
infectant agent for the time period required for the particular
agent or agents to destroy or neutralize specific bacteria,
viruses and/or protozoa or other contaminants in the water.
Device 10 may be gently shaken or twisted back and forth
during such time period to ensure that the disinfecting agent
completely mixes with the water 1n holding chamber 12 so
that all of such water 1s properly contacted and sterilized or
treated by the agent. A preferred disinfecting agent 1s an
1odine resin comprised of a multitude of granules, which
disinfecting agent may be provided floating free 1n holding
chamber 12, or may be contained 1n a cartridge, permeable
sack or other container. Once treated in holding chamber 12,
the water 1s transported out of the holding chamber 12 1nto
inner chamber 14 by forcibly moving inner chamber 14 back
into such holding chamber. As shown i FIG. 4, device 10
may be turned upside down and then positioned with the top
surface 62 of lip 60 of mouthpiece 24 resting against the rim
of container 30, after which the user may push holding cham-
ber 12 downwardly to cause inner chamber 14 to move back
into such holding chamber 12. This causes the water 1n the
holding chamber to be forced through the one-way valve 81 1n
plug 70 into inner chamber 14 and then out of device 10
through mouthpiece 24, where 1t 1s collected in container 30.
In a preferred embodiment, container 30 may hold eight
ounces of fluid. It should also be noted that collar section 33
of sleeve 32 has been specifically designed to cover the distal
end 16 of holding chamber 12, so that the iodine resin 1n
holding chamber 12 1s blocked by collar section 33 from
being subjected to direct sunlight when device 10 1s notin use.
Inner chamber 14 contains one or more filtering or puritying
substances, one of which 1s preferably a granular activated
carbon (GAC) bed or bactenalstatic agent, which may be
either free floating in chamber 14 or housed 1n a separate filter
device or container nserted in inner chamber 14 and prefer-
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ably positioned adjacent mouthpiece 24. The activated carbon
bed captures by adsorption virtually all remaining particu-
lates 1n the aqueous solution. Thus, before liquid 1s passed out
of mouthpiece 24 1t 1s immersed in the disinfecting agent or
agents 1n holding chamber 12, and then the purifying and/or
filtering substances in inner chamber 14.

Many of the various parts described above comprising
device 10 are detachable from one another and therefore can
be cleaned or replaced with new parts as required. For
example, mouthpiece 24, sleeve 32, and end plug 70 are each
preferably threadably secured to the ends of chambers 12 and
14, and thus may be easily removed and as indicated above
cleaned periodically or replaced if damaged as needed. In
addition, sleeve 32 can be removed from the distal end 16 of
holding chamber 12, enabling the disinfectant agents to be
casily replaced or changed 1n such holding chamber 12. Simi-
larly, end plug 70 may be removed from the lower end 22 of
inner chamber 14 so the user can easily place the purifying
substances 1n mner chamber 14 or change them as needed.
Pre-filter 26 may also be removed and cleaned or replaced
with a new pre-filter having either the same or a different pore
s1ze, depending on need and also on how dirty the water to be
purified by device 10 appears. In some instances, the user may
wish to use a pre-filter having a significantly smaller pore size
where the water 1s visibly cleaner to pre-filter out a greater
number of small particles, while i1 the water 1s extremely
murky or dirty a pre-filter having a large pore size may be
necessary at least initially to allow such water to more readily
pass through check valve 80 without clogging, although as
discussed below the pore sizes that can be effectively used
with the present invention n any event are significantly
smaller than other known straw-like water filtering devices.

Purification device 10 can accommodate filters or filtering
substances having substantially smaller pore sizes, since
unlike the conventional straw type water filtering devices
known to the inventor, the positive and negative pressure
generated by the mner chamber 14 being moved telescop-
ingly in and out of holding chamber 12 respectively enables
the water to be drawn across such small pored filters, and thus
the present device 1s much more effective in removing micro-
bial contaminants to ensure that the water 1s potable. Other
known straw type water filtering devices cannot be used to
pass a suitable supply of water through a pre-filter or one or
more internal filters having a sufficiently small pore size
solely by suction or reverse pressure applied by the mouth of
the user placed on a mouth piece and exerting a sucking
action. With the present inventor’s puritying device 10, how-
ever, when pre-filter 26 1s held or lowered 1nto a contaminated
water supply, the water 1s easily drawn into holding chamber
12 1n reaction to the suction or negative pressure created 1n
such holding chamber as inner chamber 14 1s moved
upwardly out of holding chamber 12. Then, when inner cham-
ber 14 1s moved back into holding chamber 12, the resulting,
positive pressure forces the water to pass through a one-way
check valve 81 into inner chamber 14, and then through one or
more purilying substances such as an activated carbon bed
before exiting through mouthpiece 24. Upon mitiating use of
device 10, mner chamber 14 will be 1n a retracted position
inside holding chamber 12, cover 30 1s removed, and pre-
filter 26 1s inserted 1 a supply of water to be filtered or
purified, which water may be from a lake, stream, or other
treated or untreated source. Preferably, such water will be as
free of visible contaminants as possible, and may be mnitially
strained through a cotton shirt or cloth or the like 1into a clean
container to remove most very large or easily visible contami-
nants. Then, as indicated above, while pre-filter 26 1s main-
tained 1n such water supply, inner chamber 14 1s manually slid
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upwardly out of the proximal end 18 of holding chamber 12,
which movement creates a suction and the water 1s caused to
be pulled through pre-filter 26 1nto the holding chamber 12
through the passageway 34 in sleeve 32. After the water
isolated 1n holding chamber 12 1s treated for the desired
length of time, inner chamber 14 1s then urged back nto a
retracted position inside holding chamber 12, either as shown
in FIG. 4 or with one’s mouth on mouthpiece 24. As inner
chamber 14 1s urged back 1nto holding chamber 12, water 1n
the holding chamber 12 1s prevented from exiting through
passageway 34 1n sleeve 32 1n the distal end 16 of the holding
chamber by a one-way check valve 80, and thus 1s forced to
enter inner chamber 14 through the passageway 78 1n plug 70.
Eventually, sufficient water has passed into mner chamber 14
so that 1t 1s substantially filled, and the positive pressure 1s
great enough to force such water across any filters and puri-
tying substances 1n inner chamber 14 and out mouthpiece 24.

As best shown 1in FIGS. 2 and 3, protective covering 30 may
also have a storage compartment 86 1n its lower end, in which
spare supplies such as a new supply of 10dine resin (1 table-
spoon) or other disinfectant agent may be stored 1n space 88.
Storage compartment 86 1s securable to protective covering
30 by a suitable means such as a threaded lid arrangement or
a frictional fit.

A drawback found in prior art portable water filtering
devices 1s that the pre-filter quickly becomes clogged with
contaminants that are captured 1n such pre-filter, and unless
such contaminants are removed, or a new pre-filter 1s pro-
vided to replace the clogged pre-filter, the device 1s quickly
rendered inelfective. The present inventors’ have thus pro-
vided as part of the present device an improved arrangement
for quickly and simply flushing contaminants out of the pre-
filter, thereby substantially unclogging and cleaning the pre-
filter and restoring 1ts usetulness. More particularly, device 10
1s arranged so that pre-filter 26, which as indicated above 1s
detachably secured to sleeve 32 by threads 36, can be
removed from sleeve 32 and secured by the same threads 36
to mouthpiece 24 via threads 64 on the outer surface of the
mouthpiece. In such position, clean water 1s passed through
device 10 and pre-filter 26 in the manner described above for
filtering such water, which water after passing through
mouthpiece 24 passes 1nto pre-filter 26 1s a reverse direction.
The force of the reverse water flushing through pre-filter 26
causes most of the contaminants that have been caught and
accumulated in pre-filter 26 near 1ts outer surface to be
flushed out of the pre-filter material, thereby unclogging the
pre-filter so that 1t can again be secured to sleeve 32 on the
distal end 16 of holding chamber 12 and device 10 used in the
manner described above. It has been found that clean water
only needs to be pumped through pre-filter 26 1n a reverse
direction as just described a limited number of times before
such pre-filter 1s substantially unclogged. The presently
described arrangement in effect will extend the life of the
main pre-filter indefinitely, as 1t can be repeatedly cleaned and
reused with device 10 1n the manner just described. Of course,
when the pre-filter 26 1s being cleaned or unclogged 1n such
manner, a substantially clean source of water should be
passed through the pre-filter. In addition, the pre-filter may be
dipped 1n a bleach solution or the like as described above to
ensure that any remaining potentially harmful microscopic
organisms in the pre-filter are kalled. If the pre-filter 1s cleaned
as just described using water from an 1mpure source or that
might contain further contaminants, once the pre-filter 1s
again secured to the end of holding chamber 12 and mouth
piece 24 threadably secured to inner chamber 14, 1deally a
few units of clean water should be pumped through the filter-
ing device and out of mouth piece to try to kill or flush any
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potentially harmitul substances that may have accumulated on
the surface of the mouth piece or interior surface of the
pre-filter prior to consuming such water.

In addition, mouthpiece 24 includes a removable cap 90
which 1s threadably secured to threads 64 on the outer surface
of mouthpiece 24 (see FIG. 2), and which cap 90 also has a
wrist strap 92 connected thereto. A shallow longitudinal vent
or slot (not shown) 1s also preferably provided on the outer
surface of mouthpiece 24, which serves as an outlet for air to
escape from drinking container 30 when the device as best
illustrated 1 FIG. 4 1s placed on container 30 with mouth-
piece 24 extending downwardly into container 30, and water
poured 1n container 30 from device 10 replaces the air 1n such
container. In addition, another small air hole or vent (not
shown) may be provided extending through mouthpiece 24
adjacent orifice 58, which hole enables mouthpiece 24 to be
pressed tightly into the mouth of a conventional plastic water
bottle or canteen having a narrow mouth to prevent spilling of
the water, whereby the air 1n the bottle that 1s replaced by the
water can tlow though such air hole. Mouthpiece 24 will also
preferably be dipped 1n a nano silver solution, which will
render the surfaces of the mouthpiece bactenal static, using a
process that 1s explained 1n greater detail below. As shown in
FIGS. 5 and 6, a rotatable counter or dial 96 1s preferably
secured around the outer surface of mouthpiece 24 adjacent
top surface 62 of peripheral lip 60. Dial 96 includes an arrow
98 which indicates the position of the dial, and 1n addition the
top surface 62 of peripheral lip 60 includes sequential tally or
counter markings 100. The dial and counter markings are
provided as an aid to the user 1n keeping track of the number
of times a volume of contaminated water has been passed
through device 10, and also for tracking when the disinfectant
agent 1n holding chamber 12 should be changed or pre-filter
26 should be flushed out. The counter arrangement although
simple in structure 1s important to the proper use of device 10,
since 11 the device 1s being used with a diluted or imnsuificient
quantity of disinfecting agent, or the pre-filter or other filters
are not cleaned regularly, operation of the device and 1its
overall effectiveness obviously may be seriously comprised.

In addition to filtering and providing a source of potable
drinking water, 1t has also been found by the present inventors
that many different vitamins or other nutrients can be added to
the water. Thus, not only will device 10 provide a source of
potable water, 1t will also serve as a source of micronutrients,
which are lacking 1n a large majority of the population of the
world. Common minerals that are deficient 1n large numbers
are 1ron, magnesium and potassium, specifically with respect
to the millions of malnourished people around the world, as
well as a number of vitamins such as Vitamin C and Vitamin
D. In addition, electrolytes can be added to the potable water
supply as a guard against dehydration due to both physical
exercise and dysentery. To dispense such micronutrients
using device 10, the micronutrients are preferably first placed
1n a separate containment structure 110, shown in FIGS. 7 and
8, having a holding area 112 with an orifice 114 1n 1ts bottom
surface 116 on which a filter or screen 118 1s positioned,
through which dissolved micronutrients can pass, and a lip
120 on 1ts upper edge that fits over either the lower end 20 or
upper end 22 of iner chamber 14, or alternatively may be
dimensioned to fit tightly against the inner walls of chamber
14. Containment structure 110 may hold further puriiying
substances through which the water in device 10 1s to be
passed, or may also contains medicines such as vaccines or
the like to be dispensed by the device.

FI1G. 9 1s an exploded view of another alternative embodi-
ment of the portable water filtration and purification device
150 of the present invention. Similar to the previous embodi-
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ments, device 150 includes an outer chamber 152, and an
inner or plunger chamber 154 which 1s telescopingly slidable
in outer chamber 152. Threads 156 are provided on the outer
surface of the upper end of outer chamber 152, which are
received by matching threads on locking ring 158 which 1s
slidable around the outer surface of inner chamber 154 and
prevents inner chamber 154 from being completely detached
from outer chamber 152. Piston 160 having a gasket 162 on 1ts
outer surface 1s threadably secured to the lower end of 1nner
chamber 154 having a gasket 155 which provides an airtight
seal between the outer and inner chambers. Threads 164 are
similarly provided on the upper end of inner chamber 154,
with gasket 166 positioned at the bottom neck area of such
threads, for threadably recerving matching threads on remov-
able mouthpiece 168. Counter rings 170 are provided on the
outer surface of outer chamber 152, which rings contain
spaced apart numbers and are rotatable so that the counter
rings 170 can be used to keep track of the number of uses of
device 150, the number of times a particular filter has been
used, or the like. Threads 172 are also provided on the lower
end of outer chamber 152, with a gasket 173 also situated at
the upper neck end of such threads, which threads are adapted
to recerve matching threads on base cap 174, which base cap
174 includes a cover section or shroud 176 that extends
upwardly over the outer surface of the lower end of outer
chamber 174. Base cap 174 also includes a lower male
threaded section 178 with a gasket at the end of the threads,
which threads 178 are adapted to recerve matching female
threads on ceramic pre-filter 180. A drinking cup or container
184 1s also secured to base cap 174 by a friction fit. Drinking
cup 184 also contains a pocket 186 1n base section 188 1n
which a sterilization swab 190 may be stored, with base
section also 188 being threadably secured to the lower end of
cup 184.

A screen and one way valve are provided in a central
aperture 1n base cap 176 which 1s secured to the lower end of
outer chamber 152; similarly, a screen and one way valve are
also provided 1n piston 160 secured to the lower end of 1nner
chamber 154. In addition, a cover (not shown) 1s removably
secured over the upper end of mouthpiece 168. In a preferred
embodiment, inner chamber 154 contains two filter members.
Situated on the lower end of 1nner or plunger chamber 154 1s
a replaceable charcoal or activated carbon cartridge 192, and
provided along the upper end of mner chamber 154 adjacent
mouthpiece 168 1s nano-filter 194. Nanofilter 194 1s prefer-
ably a nano-alumaina particle filter paper, and a suitable nano-
alumina particle filter 1s manufactured and sold under the
trademark NANOCERAM® by Argomde Corporation of
Stanford, Florida, which filter paper 1s pleated and can be
rolled up similar to a cigarette filter and inserted in the orifice
in mouthpiece 42. As water tlows through the nano-alumina
filter, an electrical charge 1s generated which attracts and
captures any particles or other contaminants remaining in the
water. The pleated NanoCeram® filter may also include a
layering of activated carbon powder to collect such things as
cryptosporidium cysts as well as reduce organic material 1n
the water prior to reaching the disinfecting chamber. The
nano-membrane captures positively charge particles, such as
bactena, viruses, and other contaminants in the liquid.

In addition, also provided with device 150 1s a disinfecting
agent 198, which disinfecting agent i1s placed in an 1nner
cavity 1n pre-filter 180. Disinfecting agent 198 1s preferably a
slow dissolving high parts per million purification tablet of
chlorine or bromine that mixes with the water after it has
passed through pre-filter 180 into the inner cavity, and
quickly mixes with and kills viruses and bacteria 1 such
liquid. In addition, as described in greater detail below, the
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purifying agent 198 remains mixed with the liquid after it
exits pre-filter 180 and travels 1into outer chamber 152. As a
result, such liquid 1s then subjected to chlorine or bromine
purification treatment for a longer period 1n outer chamber
152, which chamber may be shaken several times to ensure
complete mixing of the disinfecting agent with the water, for
a time period that will be at a minimum equal to or greater
than the required exposure time to kill viruses. Furthermore,
as indicated with reference to the previously described
embodiments, one or more of the individual components of
device 150 may be dipped 1n or coated with a nanosilver
solution, making such components effectively bacteriostatic.
It 1s also noted that while the water may be drawn inwardly
through the pores of polyethylene pre-filter 180, the liquid in
the 1nner cavity of pre-filter 180 immersed in disinfecting
agent cannot pass outwardly in a reverse direction through
pre-filter 180, as the pores are too small for the liquid to pass
without additional force or pressure. Pre-filter 180 in one
embodiment 1s a 70 micron polyethylene filter.

In use, first the sterilization swab 190 1s used to clear the
inside of cup 184 and the top of mouthpiece 168. White
pre-filter 180 1s then completely submerged in the water
source, and inner chamber 154 1s drawn upwardly out of outer
chamber 152, which creates a negative pressure 1n outer
chamber 152 as well as in pre-filter 180, drawing water
inwardly through pre-filter 180 and eventually into outer
chamber 152. The water 1s then immersed 1n disinfectant
agent 198 1n the inner cavity of pre-filter 180, which solution
1s drawn upwardly through a one-way valve 1n base cap 174
into outer chamber 152. After a desired amount of water has
been drawn into outer chamber 152, device 150 1s then pret-
erably turned upside down and the mouthpiece 1s positioned
s0 1t 1s now resting on the rim of glass 184. Inner chamber 154
1s then pushed downwardly back into outer chamber 152,
which causes the liquid to be pass through the one way valve
in piston 160 into the inner chamber 154. Here, the liquid
must pass across two separate filters, charcoal or activated
carbon filter 192 and the post filtration NanoCeram® nano-
filter 194, which together remove the disinfecting agent and
any other remaining contaminants from the liquid. More par-
ticularly, test results indicate that the activated carbon reduces
the chlorine from shock levels of about 25-55 ppm (parts per
million) to about 2.5 ppm (parts per million). The EPA (Envi-
ronmental Protection Agency) standard for chlorine parts per
million 1n drinking water 1s 3 ppm. By adding the NanoCeram
post filter 1n addition to passing the liquid through an acti-
vated carbon filter, thus 1t has been found the amount of
chlorine can be reduced to below 0.3 ppm (parts per million),
or “non detectable” levels, which also as a result greatly
improves the taste of the water. The nano-filter media pro-
vided as a post filter also mechanically removes cysts, and in
fact 1t has been found through testing that the performance
actually improves as the filter becomes clogged through
usage. Other post filter media accomplish this within this
device. It 1s also noted that rim 176 of base cap 174 protects
the liquid in outer chamber 152 which 1s immersed in the
disinfecting agent from UV light.

Another important feature of the present invention 1s the
size of the hole 1n mouthpiece 168, which while variable
depending on the dimensions of chambers 152 and 154, may
be si1zed to restrict the tlow of liquid out of device 150 so that
the proper contact time of the liquid 1n the disinfecting agent
in outer chamber 152 1s effectively ensured. Pre-filter 180
may hold a volume 1n 1ts inner cavity or chamber in one
embodiment approximately 45 ml, which 1s a sufficient quan-
tity to ensure that the water 1s properly “shocked” with the
disinfecting agent as 1t passes through such pre-filter and 1n
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outer chamber 152. A proper contact time, for example, 1n one
embodiment using a slow dissolving chlorine tablet 1is
approximately forty five seconds. In addition, as mentioned
above with a seventy micron polyethylene pre-filter pore size,

the liquid 1s easily drawn or pulled through such filter into
device 150 upon exertion of the negative pressure created by
device 150 upon pulling inner chamber 154 out of outer
chamber 152, but under normal atmospheric pressure condi-
tions the liqud 1n pre-filter 180 will not pass or drip out of
such filter. The gutter or rim 182 around male threaded section
178 of base cap 176 1s provided to catch any contaminated
water that may be on the outer surface of pre-filter 180 as the
device 1s utilized or turned upside down, to prevent any fur-
ther inadvertent contamination.

In another improvement, an additional pre-filter cover
which fits tightly over the pre filter itself may be provided.
Such cover eliminates any chlorine odors from contaminating
container or cover 184 when it 1s desired to be used as a
drinking glass. Furthermore, while as described above the
dissolving chlorine disinfecting tablets 198 are placed 1n the
inner cavity ol pre-filter 180, the tablets may also be placed 1n
outer chamber 152. One advantage of this 1s that the tablets
are visible without having to remove the pre-filter and thus
can be easily mspected visually for wear and dissolve rates. In
addition, such arrangement also enables the device to be used
the pre-filter, which may be desirable in certain instances such
as, for example, when the device 1s being used to purily a
supply of mitially clear water such as from a hotel tap when
traveling or a home when contamination 1s suspected.

A key improvement of the present inventors’ portable
water filtering device 1s the ability to filter out the vast major-
ity of contaminants at a preliminary stage via a pre-filter, as
well as a disinfecting agent, so that any water entering the
device to be further treated has already passed through pre-
filter and thus 1s significantly iree of contaminants before
entering holding chamber. Through experimentation, the
present inventors have also found that pre-filter, which 1s
preferably made from a porous polyethylene material of a
type known to those skilled in the prior art and which 1s
available from numerous sources, can have a pore size of
thirty-five microns or less, small enough to filter out most
contaminants. In addition, as indicated above the present
inventors have found that adding a layer or coating having a
thickness of about six ten millionths of an inch and containing
nano silver particles having a size of approximately ten silver
atoms can be applied to the surface of pre-filter. In a preferred
arrangement, to apply the nano silver particle coating, the
pre-filter 1s dipped in an 1sopropyl alcohol solution contaiming
five hundred parts per million of such nano silver particles for
a few second. When removed from the solution, the alcohol
evaporates quickly and the silver particles are caught or
adhered 1n the pre-filter. Due to the small size of the silver
particles 1n relation to the pore size of the pre-filter, both the
inside and outside of the pre-filter are coated with such silver
particles. It 1s well-known that silver 1ons can be used to kall
or destroy bacteria; however, by applying the nano silver
solution to the iventors pre-filter, the 1nventors tests have
found that approximately ninety-eight point six percent of the
bacteria and viruses that come 1nto contact with the particles
while passing through the pre-filter are neutralized or
destroyed before they enter device. The nano silver coating
also extends the life of an 10dine impregnated resin when used
as the disinfectant agent in holding chamber, since the 10dine
1s demand-released from such pellets. In another arrange-
ment, both 1odine and arsenic resins are provided 1n holding
chamber, which disinfectants 1t has been found do not react
together, and neutralize any cysts 1n the water electrochemai-
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cally. In another improvement, the present inventors have
discovered that the nano silver solution can be impregnated 1n
the polycarbonate container during injection molding of such
containers, so that any bacteria in water poured 1nto the con-
tainer and coming 1nto contact with the nano silver particles
exposed on the mner surface of the container will be
destroyed. The nano silver particles may also be applied to the
surfaces of other parts of device, such as mouthpiece, and
container or drinking glass. The polyethylene filters placed
over the ends of inner chamber 14, 1n filter 118 of micronu-
trient dispensing container 110, or at other positions 1n device
10, such as other divisions that are used to hold the purifying
substances 1n chamber 14 or to compartmentalize the granu-
lated activated carbon in such chamber, are also preferably
treated with such nano silver solution, to maximize the bac-
teria kiall rate of the invention as a whole as the water 1s passed
through device 10.

FIGS. 10 and 11 1illustrate another embodiment of the
present invention wherein, as an additional feature, a second
chamber 202 may be threadably connected to the end of either
outer chamber 152 or, as shown in FIGS. 10 and 11, inner
chamber 154, to provide additional space of room for another
filter or purifying agent to be added to device 200. Such
extension tube may be desirable when the device 1s to be used
to filter brown water containing tanic/humic acid. The addi-
tional chamber may contain another NanoCeram® filter, and
overall aids 1n extending the life of the downstream filters to
prevent premature clogging.

The main advantages of the presently described embodi-
ment should be obvious, in that due to the greater amount and
negative and positive pressure created by the pumping action
of the device, pre-filter 26 may have a very small {filter size
while still enabling suilicient quantities of water to be moved
through the device and purified, and thus a larger number of
contaminants are kept out of device 10. In addition, the water
can be 1solated 1n holding chamber 12 and subjected to a
disinfecting agent, and then passed into inner chamber 14 and
filter through a granulated activated carbon bed or other bac-
terialstatic agent before being passed out of mouthpiece 24 as
a potable water supply. The addition of cover/container 30
which not only protects pre-filter 26 but also serves as a
drinking cup and storage area for resins, as well as the ability
to quickly remove pre-filter 26 and attach 1t to mouthpiece 24
to reverse flush water through the pre-filter and unclog its
pores Turther improves the usability of device 10. Application
of a nano silver coating on the pre-filter 26 also not only
destroys a large number of bacteria before the water supply
even enters device 10, but also extends the life of the demand
release disinfectant agent resins 1 holding chamber 12,
thereby greatly extending the useful life of the resin and
device, while the counter device provided on the mouthpiece
serves as a visual indicator of when such resins and granu-
lated carbon agents should be changed, or the device com-
pletely cleaned when possible. Other improvements and
changes to the present device are also contemplated. For
example, device 10 may be provided in a plastic storage
container, which can also serve as a larger water storage
compartment when necessary. In addition, the device may be
accompanied by a separate soit style storage pouch that pro-
tects 1t from being damaged by blunt forces as well as sun
damage caused by prolonged exposure to direct sunlight.

While the present invention has been described at some
length and with some particularity with respect to the several
described embodiments, 1t 1s not intended that 1t should be
limited to any such particulars or embodiments or any par-
ticular embodiment, but 1t 1s to be construed with references
to the appended claims so as to provide the broadest possible
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interpretation of such claims 1n view of the prior art and,
therefore, to effectively encompass the intended scope of the
invention.

We claim:

1. A portable water purification apparatus comprising:

(a) a first chamber into which water to be purified may be
drawn through an entrance by negative pressure and
1solated for immersion in a disinfecting agent,

(b) a second chamber slidable within the first chamber, said
second chamber having an outlet and an inlet through
which water in the first chamber 1s transferred by a
positive pressure,

(¢) apre-filter connectable to said apparatus such that water
to be purified 1s passed through said pre-filter prior to
entering the first chamber through said entrance, said
pre-filter alternatively connectable over the outlet of the
second chamber so as to enable clean water to be passed
through the pre-filter 1n a reverse direction to aid in
removing debris and contaminants from said pre-filter
so that the pre-filter can be reused,

(d) at least one micro-filter provided 1n said second cham-
ber through which water 1s passed prior to exiting the
second chamber through said outlet, and

(e) a container securable over the pre-filter when the puri-
fication apparatus 1s not 1n use, said container also being,
usable to receive and collect potable water passed
through said apparatus.

2. A portable water purification apparatus 1n accordance
with claim 1 1n which the pre-filter 1s comprised of a porous
polyethylene material having a pore size of about thirty-five
microns or less.

3. A portable water purification apparatus in accordance
with claim 1 additionally comprising a mouthpiece securable
over the outlet to the second chamber for directing water
torced through the micro-filter into the mouth of the operator
of the apparatus or 1nto a storage container.

4. A portable water purification apparatus in accordance
with claim 1 wherein the second chamber 1s slideable within
the first chamber to provide both an 1nitial negative pressure at
the entrance to the first chamber for drawing water into the
first chamber as the second chamber 1s withdrawn partially
from the first chamber and to provide positive pressure 1n the
second chamber as such first chamber 1s returned 1nto said
second chamber.

5. A portable water purification apparatus in accordance
with claim 4 1n which appropriate check valves are provided
at the entrance to the first chamber and inlet to the second
chamber to allow passage of water 1n only one direction from
the pre-filter into the first chamber and the first chamber 1nto
the second chamber, but not 1n the reverse direction.

6. A portable water purification apparatus 1n accordance
with claim 5 1n which the first and second chambers are 1n the
form of close fitting tubular elements with the second cham-
ber 1n sliding engagement with the first chamber and addi-
tionally comprising a flexible gasket on the outer surface of
the mlet end of the second chamber to provide an airtight seal
between the first and second chambers.

7. A portable water purification apparatus in accordance
with claim 6 wherein the walls of the tubular elements are
transparent or translucent to allow the operator to monitor the
internal operation.

8. A portable water purification apparatus in accordance
with claim 1 in which the pre-filter additionally comprises an
internal cavity for housing a disinfecting agent in which water
passed through the pre-filter 1s immersed prior to entering the
first chamber.
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9. A portable water purification apparatus in accordance
with claim 1 additionally comprising a disinfecting agent
provided within a section of the second chamber.

10. A portable water purification apparatus 1n accordance
with claim 1 additionally comprising a separable containment
area 1n the second chamber 1n which micronutrients or other

desirable additives may be combined with the resulting
potable water.

11. A portable water purification apparatus 1n accordance
with claim 1 additionally comprising a counter arrangement
for tracking the number of uses of said apparatus and as an aid
to determining when at least one disinfectant agent, purifying
substance, or filter used with the apparatus should be replaced
with a new supply of said agent, substance, or filter.

12. A portable water purification apparatus 1n accordance
with claim 1 additionally comprising a storage compartment
in said container.

13. A portable water purification apparatus 1n accordance
with claim 12 in which the at least one micro-filter 1n the
second chamber includes an activated carbon filter and a
nanofilter.

14. A portable water purification apparatus 1n accordance
with claam 1 1n which one or more additional chambers
through which water to be made potable by said apparatus 1s
passed are connectable to either the first or second chambers
for holding either another filter or a purifying agent.

15. A portable water purification apparatus 1n accordance
with claim 8 1n which disinfecting agent to be placed 1n said
pre-filter internal cavity i1s chlorine at concentrations of
between 25-55 ppm for the appropriate disinfecting time
period.

16. A portable water purification apparatus comprising:

(a) an elongated outer chamber, said chamber having an
entrance through which water enters said outer chamber
by negative pressure, and an exit,

(b) an eclongated inner chamber telescopingly slidable
within the outer chamber 1n an airtight manner, said
inner chamber having an inlet into which water 1n the
first chamber 1s transierred by a positive pressure upon
exiting said outer chamber through said exit, and an
outlet,

(c) appropriate one-way check valves provided at the
entrance to the outer chamber and inlet to the inner
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chamber to allow passage of water 1n only one direction
into the outer chamber, and from the outer chamber exit
into the inner chamber 1nlet, but not 1n the reverse direc-
tion, and allowing water to be 1solated 1n said outer and
inner chambers,

(d) a pre-filter connectable to said apparatus through which
water to be purified is passed prior to entering the outer
chamber through said entrance, said pre-filter alterna-
tively connectable over the outlet of the inner chamber
so that clean water passed through said apparatus and
said pre-filter will flush debris and contaminants from
said pre-filter,

() at least one nano-filtering device 1n said inner chamber
through which water 1s passed prior to exiting through
said outlet, and

(1) a combination protective covering and container secur-
able over the entrance to the outer chamber and alterna-
tively usable to collect water passed through said appa-
ratus.

17. A portable water purification apparatus 1n accordance
with claim 16 additionally comprising a sleeve attachable to
said outer chamber having a central passageway forming the
entrance to said outer chamber and supporting the one-way
check valve at the entrance to the outer chamber, and a collar
section to which the pre-filter 1s securable.

18. A portable water purification apparatus in accordance
with claim 17 additionally comprising a collar member
secured to said outer chamber having a central orifice 1n
which the mner chamber 1s slidingly received, and an end

0 plug securable to said mner chamber which supports the
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one-way check valve over the inlet to the inner chamber.

19. A portable water purification apparatus 1n accordance
with claim 18 additionally comprising a mouthpiece secur-
able over the outlet end of the inner chamber, said mouthpiece
having an iternal orifice in communication with the outlet of
the inner chamber, said mouthpiece adapted to be recerved in
said combination protective covering and container when
used to collect water passed through said apparatus.

20. A portable water purification apparatus in accordance
with claim 19 1n which the pre-filter additionally comprises
an mternal cavity for housing a disinfecting agent to be mixed
with water prior to entering the outer chamber.
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